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Abstract of corresponding document: EP0677684 

An adaptive control system/method for an at least 
partially automated mechanical transmission 
system (10) is provided for determining if 
selected upshifts into a target gear ratio are 
feasible (208) or not feasible (210) under current 
vehicle operating conditions and for prohibiting 
the initiation of not feasible selected upshifts. If 
upshifts determined to be feasible are not 
completed by the system, the logic rules by which 
upshift feasibility is determined are modified to 
render such rules less aggressive. 
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[571WS 

M*&£&a<tte*i*£ia£lfe (10) 
ft a fcfc ft Ha & l£ ^ W ft ft ft It; to » T £ »r ft 

(208) «ia**m (2io), ^fflWEjt^a«ift^^r 

ftftlD»ftiWT. #*&5^T&1»£tt**mft 




(BJ)H 1456 ^ 



— 64 — 



ft fl I St 1! CPEL955292 



1. -#^«««+*|#L^#ta*ttJ.^+ ****** 
fcnS*l*Mt«* (E); ->h^**»*L*iat** (10), #*Ajf* 

(16) (90) i£43Mft£*«W§Mfc *Ji»A4*4t^H**i7 

4M*#it*t«»«iBjtA*T**«; --'MJNM'S* (c), # 
*fr*tA3t**t**A*WL«; (98), #>5t.jMkM? 

SWUMfcM* (16)#*«#-»A#*; (100), # 

i»it«|L^**«|t-=*A#*; -^^^#^H (DL/152), fljSl 
*«4L^ifc**Ltt^«*A#-?-; ***4Mf*lft (112, 70, 96), Jfl 

A; 

J.^ffiUL* (0 WAf&3h¥A2-&-fc (ii) 3Mf 4*§^ii*^ 

#4* (i) ^mm^f^^^mm^i^Mj^MAt^y 

ihfef&totffoiUL (A o ) , (ii) 9 (iii) 

tb;*> 



. *§^yt 4Mfctfr *#**i*4rF « A**§;tafcA 

6%. 

4. *»*Lfl**l 

«fc *j£*- Alt**— A*^, J^AMUWI* 
*». 

6. **L«** 1 J3fi£«*ifc #4W**f\ 
A (A J A##T*l*a&A*tti: 
A, - T/CW 

C jl+ffc 

(T r T 2 )/(A r A 2 ) 
*t: A 2 ^4-*^-^i^(T 2 ) Ttt^&A 
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&im%)tf3£.$jft> (E) ; -^pii&mfrM^&n. (io>, 

(i6) (90) &±m$$-fawm&, ?r&sfr^&£tit'*}]ttbj 

&m$i±&*^Mftfoik&&*rJft$Ltf]; -^jMM*8^3I (c),# 

->h£-#^f|(98), ^J^^^r 
£&H*A& (16) #il^f-»A>ff^, ->M5-=:#&£ (100), ft 
yl&&&7F$ikrt%^$tMt-f; -^^^#^H (DL/152), 
^#.^^4rt4E^^^A>ff-f ; ^£ii$Wt#,#l (112, 70, 96), 

J-^^^tt: (i) mf%Jh¥4m*> (ii) ^#£&;to4JLiHj 
^.^ii^T+^^^^^^L (A o ) ; 

*m* (i) ^-4^^f#^'if ^^m^^^^mr 

^fanMtffri&fc, (ii) #ri&#.# D ##^btf#^b, ^ (iii) 
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9. **L*J**-8«-i$.^*^ ***£*"f, »T^Mf 

10. 9 it ft, 

6% 0 

11. **L*J**.8ff4t«*ft, *#*E*-f f 

12. **L#]4Mi 8 ff&tiftft. *#*£*-f , ^^rSL%%Jm 

13. .**mi**. 8 ;^«^ft, *#*t4-f ^fitfsr«w4-4f5*» 

it* (A.) *B*T«*J4.A*«.W: 
A l - T/C W 

#+, A^+tt^J^-ja^cr,) T^^it*tt; 

W 

c *>MMfc. 

14. 13 WitttSft, *#^4*f , #J&A C • W^: 

(V^/iA.-^) 

*t A a ***i**ji4a^(T^T«ii>it*, 
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ft ife A*#4St*J^r*/ « fc, itftyrik/ « ft 

^liA.^ ^r^^ ^ ^ at ^. ^ Bt^J^^i^ ii7 itb/>ti^^6^^ « ^ 

***** 4^91*^ ft 
1**1, it^##J^^*^^^A^^^^#]^7&T#^^ 

*)**«**. 

cwdwrsHM 1 ) ♦'ft+ttaj^n^Aaju Hits- 

ft ft * *4 * IMLfrJHMs it**. it* tt-W-f- 

^T4tW*S^*J 3, 961, 546; 4, 081, 065 ^4, 361, 060, 

A+^^ii^, ftsiwittaniti, t^i^/^i^^ 

**#*UUWUlA- ft *** A fl*.+«it*.tt tii*#«rtito4ft 
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*#.ifc*+*#4M**4**t«^T^#*IS**J4, 425, 620; 

4, 631, 679^4, 648, 290, i&g.&3&^%M&ft VX 

*A6#flE&«X'fMr*. *-T-tt*J*l (ecu) *.A*ML^*s*. 

#^ttSLhJ^A#*iai**T^#*fl&«t«; (i) *#ik«HlHfr 
^ (ii) &?x J) ^f«at**X#Bt, A£**J^8tf&/fl#4H**t 

&#a^**i|.*ttT^HAllHr*l5, 050, 079; 5, 053, 959; 

5, 053, 961; 5, 053, 962; 5, 063511; 5, 081, 588; 5, 089, 962; 5, 089, 
965; ^5, 272, 939, if&4Lfca&£tt\¥>&1tto&&i&£&, 

*«.tit^*bt«*:B**J 08/179, O6O*»Jt0B**J5, 272, 
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MM*. 

#^*r^*#«Tfrl±a^«4«*^i*ft (passive test), xj-- 

« A*) st, atftiMiaA**^**!^*^* (GCW) «*te*§ 
A*.***»**.>»»tfif«.«Bj-« 10 *»o 

Afit+*|»4Mrt^lfc*lt* 1922 ^ SAE (&B4*§X i 

*»/A 1939 -f SAE t#*£). ***t*Ji 
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-, *WL %%SJ&k%r- 95% tt££ftS£±3t [?P##J#lfc*-f o. 05 ca 

6%), >^i^^T#^#^^^:#^^^-t^o £P*-t, #1 
*, A'ML^**§« gcw WIMfc-fit 4t^+tt*&tt**ffc*4f 

^^T-^^^^jL, gittaJtBtW^fcA, AHitaHMHN&ifc 
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a ia AH ltofc*«tofc#M«iX«^*B. 

b 3A ^*s^+*itA^jL«*L#it«*^*«a#* 
*£B« 

B 6ASaS^9t^S 5JWM***B« 

fr«#JK.B ltf^tttofcfcttA****. "Art"* 

tot*" JBiML^ifcl^tt *A* A tot*«MH» 

H*J.tot#^tiMt«*»**.T**t 
^tot*^t^-i**.«*ftA*ia^*^. a I?J^S^II^# w ^ 



its** « a «A«r, a ^fc» w *»/* a #-«r^«tit**ftiiL^ 

1, K t ^ * 7 * JMt ft #^i&x#2f -f ft ?*#4* 

10**>h* H+, tit*«*AJtt 16 ***»*^JS!l« 
j£*kE*fcn**l. Jt#AJIl*f-#***I, iU? 1922 

1939^ SAE#«L«»«.* t DL ft&ft, 

^K^*C«ffi«^***L (H.t*.**) *AX**J 0 

K 3, 105, 395; 3, 283, 613 4, 754, 665 7#h£'lf i£.£L-&te 

-f#]5, 050, 079; 5, 053, 959; 5, 053, 961; 5, 053, 962; 5, 063, 511; 5, 
089, 965 ^5, 272, 939 d 

«jK**W«**J**/*ft#m«i fc ^*ft*ft^l»'** 
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&±$j±*Pfr 12 t, *fcM* 16 JfcJt*»A#ft24 ^BBj-JB^ 
#^#A^*M***JM8 B « t 26 ♦» 26A e «>MULj:;fe 

B W t n#&ft&fatotf&iSL^t%#/dfr 16 *4*ft»Jt« J. 

— iatffl*HMfr38, 40, 42, 44, 46 *M8, WjfcjMUtl* t ffi#r— * 
*Hfr. -£&28 Jfl«3BF«fc^r^^i.#ftft 50,52,54,56^58, *TiEi± 

60, 62 *» 64 28JR*. 

24 JRtt$)£4* 28 Ji, 16 28 JiMMfr. 

-ftifck SS^fl#^60, 62*64#J»f^4M£tf*tt#70 
**«*#*UL«*fr*jRjt, it-fc*AWJ^*i«o *-6**F#-60,62 
#» 64 T«*^«ff##B^#^«*^*^*W«lA. 
(shift housing) ^iMf^ 70 $£Uftfrfc 

♦■WJfcH-Hi 4, 445, 393; 4, 555, 959; 4, 361, 060; 4, 722, 337; 4, 
873, 881; 4, 928, 544 *»2, 931, 237, itE* l fcifc*-*-iM«4^rt*.fc' 



-7- 



^i'J^ii^ 14 ga^# 0 

**** -MS- 60,62 ^ 64 A-S^i*-**, T#Jfrf*ft*L 
**4-*jAtt*S-ttJL ***LBtrart, 60, 62 

# 74 *> 74A, *tt#fc'fe**r*. 78 * 80 H t t 

R«r 76, JL&#^>M$J#-^t W***fe82 84 l|#--tetM& 0 4t 

J» t «#r#fe 82 &Ai§ 86 iL#*#fe « 

88 &^$J»ft# 90 Jl, io «Hat«. B ia 

«tit*^«4Mf*C.*Sl 96 TWAJtB-tfl 3, 648, 546; 4, 440, 
037 *»4, 614, 126 t^Titttfl 5 — itE4WGii*-#"*l«4Sfl"rt 

60,62 A 64 TtflAB^tf *A*^*ttSA, jtit^ 12 *»/ 
Al4TtfOt*tM*M.tt. 

*4ttit* io ft ft A 3MWfctix4Mr**' A * A+ i) 
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«3jrAx4fc 7$fc^&$fi& (IS) #£JM»*ft##ift. (OS) 

Hioo 0 ^^^^^*##ii#^H 100 ffi/M#AS- 102 

28 A § 92 *C*itt£*^*J#**4* 

#*«E*J*^t 104 H. **JlMt 104, fi^Jiid4M*^iill 

io ^, afc4frH^t*«*atii06, *#*jL****t«*ttA. 

^^SMfc«*A*lr#it#** 98 > »&##&#&fi- 100 

102), U*L^*Jfe 108, *frn*K.PitJt#** 152 1 

ftJHt* dl jUL-sMil e #.«»Aflr-?- 0 ecu 106 
JlMlMNajL*** no *.*«frA. 

ECU 106 T«-*JtB-*-*l 4, 595, 986 tW&tt*F— #*A, it 

#70^##^*tfrW$96 M44ftHR4jtHHft (solenoid) iff 
112) *>e3#4i*]fcl08 *^*»«*DL*iL^*tEjSLi&#^»ft 

**]*L108^T=.>h#^frll4, 116 ^ 118, *T*Bfr^*WiFtfl 
M^&#&^mN3L 120, 122 124, 
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A#*Eii±^ 120, 122, 124 A 126 t tt^*HSifcfr#, JL 
. Tai±#*H*^L(i*^. 120, 124 126 ^^T4*tfr^#)*. 

**4L^T«#**5L*Mttl20#»124 f 4Mr*M* 
' (skip shifts) JJ4*^*>M^^««**it#» 
«W*#L*Hi*7A*L tttf £*#^)lTA#fc#^&*K 

' 124 0 -f ^AJpL«*rtUt**, Jl«*Wf 

(ES) 1700 #/^) 

^Ai£#&f H2, fc*Wrti#!p 70 

^^t£*iMF^ 12 ##£]£*I#<SX, it^L^ ECU 

#K 850,236, J4JL4^fe«+*l«^ft*fc*a**, *. 
itWv*«S*iii»t. ECU i££ (tt9fl A ^ 

Bt«*l. 5*», "f 116 jg^A*-«4fe#*tt. 

<^A#M£, 12 #»#]^ 14 ftJfc^fcii, *I*>H 1A 

J^|5^J.#ifl'#itW*B, ECU*t£#fttf 112 

S«^*«^^«**«#*bft^Bt, ECU ft^HMfrft: 
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##&*f*ttt£Htf, ecuio6 ^j^f 112 j£*#4*h&#-?\ 
&ft£JL&& 122 g ^MffitifMrAT, ecu £4M*#F 

a , * ft A^teist**/ a* n#*L«4UM*. 

A&fiUA #^*J^ecu 106 #.«»4*A#-?-* J l t fi 

*ft, ^;L£*£#L 120 A^#H3L 124 R^, JL/*** 

#M£*4-fr3\, it»t, Afloat* 6 #«#A Afi- Jiit#* ft ft« 6 ( 

3M*Ut*tt4M£, A4fcBL#*L122, JpL* A 

#o ii**^tfc**ft**t^WA*»*Jt«**T#lt 
(«***At#lt Jfeft*#»/A4»IWf«) WSJj* 
A**«**JiB*«#*, *vM*io (£±*^*4M*fr 

it (*4 L *itAAi£Hs) *JiBfe<fH&ifc 0 *f"^»4Mt 

Ji#"f OS * GR Bft , ^iiS^£4r^^T, IS JM^Ji^f" 
ES 0 

m 5^ft T Wit A ^4M**it*tt.tt*#*>*«H<U 200 

A^**l*tt*#A 202 (*P&£-iM 

(GR) t i^HC JL ES = IS - OS ♦ GR) ifc^&fti&ik 
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204 jMrtf-lafc (4**— (dIS/dt) |t/A, 

• — jt*liif"J4*tit*jh. ft 208 210 ;MMfrft # 90 ^WVUfr 

ft^*&^^^«Bt*^#i±ai±^t^f«!«#* (OS^&) 

i|Ul B jfrfHfrfc **^A*A#/itf**t^*4t«|SliP-#it. ft*- 

, 208 ♦» 210 ^«^*^44^^ri*ll^Aft^Btrt*^ T« 
*ia*tt'h«»«.T (ft 208), 4ML212*U*±BjF, it&W 

300 J. 800 *^^+4«« Aiti±«iuSAft»li«. Jl** 

dkhiUtS^tfK 361, 060) 0 i£***TftH*.«**aA*'/**. 

^X**JB« WW-^ltX CW*»£iiMF) ^ttt^ 

30-60 &)3t#, »J«-^^^Ht»T«*.*HtJMJfc. 

*Att#st5WfrA#«^»itat (dIS/dt) ♦f-*WB**frA»* 

*4a*£»t«*«*A*ir#it (os^) (it*a#*Wf*«fa AT« 

fc+AiitS. (dOS/dt) ?M0& OS ( - IS/GR) * -tJt "f 

206) «4T«B#*S»^(GR -j( ) «4tAff 

I s ) f&mift&frtf) 8 #4HfrHsA*T*rtt. os ^ dos/dt flr-?- « 
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#4fot+*i*]*&* ( a GCW") (?P4*§. **lr, 

gcw 0 *«it*^f, *ttifcTr«^fcM« 

3»#fc4a*g, *Pft 208 A 210 «^T<q^**«WiA(af k A 

*ffW*ft«*«#«#4-«r-9"; (u) ^iEJ«fcifctt*M£ WML* 

A (iii) 

Ao^ = Ai-(Ti/CW); 

Ti = fo^m$ifefb2L&¥Am i; 
W= 

T = CjW + C 2 V 2 + C 3 G • W + C 4 W/g (A) 

v = 



ci= J5tit%$Mfr%&mtit%)rlt£#}t%L 
JL*t: 

C 3 • G • W ^^#ili^S^^^^^Fl^^^^^ 

C 4 (W/g) A 4L^#i4*«**«ii*l*»ifcS. A 

T - T =C (W-W) +C 2 (V'-V 2 ) + C 3 • G (W - W) + C 4 W/g 

(A,-A 2 ) 

W-W = 0; 

v;-V 2 = 0(V«V 2 ); 

C = C 4 /g; 

T,-T 2 =C- W(A r A 2 )& 
(T 1 -T 2 )/(A J -A 2 )=C-W 

T^OW^-A,) 
T^C* W* A^C^W* A o 
A 0 = (C.W.A r T,)/(C.W) 
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= a, - nycwy ^T^^^^^^^tmt'W-^T^^T^. 

ffl 3 A ^fctff TiJtMI*A#-5- 222 (ftHbr OS/* ES) 

224 «J*«-RI«-Hfc dOS/dt *»/# dES/dt i£ 

#X/ff A^L^ 220 o 

*4L^***4a^+*i*»iiit (dos/dt) *ii«iBi6. 

**J±fti±^t W*S*«itSt(ciOS/dt) Mtt-AW HWt 230 o 

Jt^/**|*L*,T«* R-N-D-H-L (^«4-/a#/#*/ 

ES ( = IS) &*Ji$"F OS * GR ># ) * j£*k#* 

t# 0 itTft** f-fta^^swtt**^*^/***!^ 

ifc4a*«ita+* 95%, J?']i£##rfc$tf OS 4fc#JUti*4fc« 5 
%,#»gj£ OS flLtt 95%: 

(OSi=(0.5) (OS^) + (.95) (OS^) 
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' . *w a 6 0 #wfcJM***#*u& aw**, *?. 212A *t, 

• ft*- 204 (IS = ES) Jtft£- 208A (OS^ * GR 94 _) jfeSt, JL£^;ttf Bt 
204 #$Jft 204A o 

ir, 208A #$jft 208B o ii«^#c«*^fiW-4t^WA** 

K.T & «*MfrA#*A-H&A *«5i«***l. #ft**tfcfft 
A#* A&*t*#^#tt**Wtf & *Aifc*j£«*fWtTfrli 
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jtj m % m m c^l 





3 



224 



dlS/dt 



dES/dt 



222 




3A 



230 



■226 



✓ 228 
L—T\ 





(#|M^CW= S4GCW) 



A 



300 





•n r 



'A 




1?F 
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